Afferent conditioning of motor evoked potentials following transcranial magnetic stimulation of motor cortex in normal subjects.
The present study determined the effects of percutaneous electrical stimulation of the plantar surface on motor evoked potentials (MEPs) in tibialis anterior (TA) and soleus (SOL) of normal subjects following transcranial magnetic stimulation of motor cortex. The conditioning stimulation consisted of a 20 msec train of electrical pulses (500 Hz; 0.1 msec rectangular) delivered to the medial border of the sole of the foot at an intensity just subthreshold for evoking a flexion reflex. The conditioning (C) stimulation preceded the test (T) cortical stimulation by intervals of 20-130 msec. Magnetic stimulation of motor cortex (Cadwell MES-10) was delivered through a 9.5 cm focal point coil positioned tangential to the scalp and located with the rim over vertex. Five healthy adults served as subjects and each was investigated on at least 2 occasions. At C-T intervals 20-50 msec there was a mild inhibition of MEPs in both TA and SOL. This was followed by marked facilitation (greater than 300%) of MEPs at C-T intervals 50-85 msec in both TA and SOL in all subjects. At longer C-T intervals greater than 110 msec, there was an inhibition of MEPs in TA but not in SOL. Based on the time course of these 3 phases of MEP amplitude modulation, and different stimulation thresholds for each phase, it appears that separate neurophysiological processes underlie each phase of MEP modulation. These observations also suggest that percutaneous electrical stimulation may be useful as a means of enhancing low amplitude or subliminal MEPs in normal subjects or patients with myelopathy.